STS-127 Safety and Mission Success Review (SMSR) KSC Charts by Rainer, David et al.
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SSE: Ravi N. Margasahayam 
SUBJECT: Missing Side Flame Deflector Shear Pin 
ll.C.XX Side Flame Deflector Shear Pin 
Summary: As the final preparations for STS-125 launch were underway, USA structures 
personnel supporting ground operations could not account for 2 (two) out of 16 (sixteen) shear 
pins that are used to support Side Flame Deflectors jacking operations on pad 39A. Since the 
shear pins were not found in the shop, it was assumed that they could either be on the pad 
surface or could have been removed and placed elsewhere. A red crew was sent to the pad and 
the 2 (two) pins were found on the west Side Flame Deflector. The pins were removed from the 
pad prior to launch. 
Functionality: The Side Flame Deflector is moved into launch configuration underneath the MLP 
partially covering the SSME exhaust well (5%) and SRB exhaust well (100%), in the east-west 
direction. The purpose of the Side Flame Deflector is to facilitate flow of the rocket exhaust into 
the flame trench, rather than the east/west pad surfaces. 
Historical: During the early part of the Shuttle program (first 10-15 launches); these shear pins 
were left in place, since they were behind the Side Flame Deflector and away from the plume 
impact zone. This shielding meant that the plume pressures would not be a concern. There were 
no failures or FOD concerns during the first 15 launches due to shear pins. After the first 15 or so 
launches, it was decided that the shear pins would be removed for launch and stored in the 
structures shop prior to launch to eliminate FOD concerns. 
Impact/Effects: During T+0 and up to T+1 seconds, there is a tremendous amount of ignition 
overpressure (lOP) loads generated by the rocket exhausts causing a severe vibratory 
environment, that could result in loose items (including shear pins) becoming FOD which could 
ricochet against the FSS west surface. While the possibility of this FOD reaching the orbiter is 
remote, one cannot categorically rule out the possibility that damage to the pad ground systems 
could be avoided. 
Resolution/Fli ght Rationale: 
• USA ground structures will remove all shear pins and store them in the shop for STS-400. A 
dev will be put in the book and step added in OMI M31 84 to verify that the pins have been 
removed. 
• USA ground structures will secure/tether all shear pins in place (when not being used) for 
STS-1 27 and all future launches. OMI M31 84 step will verify that this securing/tethering 
operation prior to launch. 
• Once secured and tethered in place, there is remote possibility of the shear pins being 
dislodged during Shuttle liftoff due to the fact that they are completely shielded from the lOP 
waves and vibratory loads thereof. 
• Recommendation: No constraint to STS-127
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